Generally Physiological
This month's installment of Generally Physiological considers how to design a transporter, an approach to scree n ing for drugs that target the Na v voltagesensing domain IV paddle motif, and how the mechanosen sitive TRAAK channel is gated by membrane tension.
Designing a Zn 2+ transporter
The ability to design an artificial protein with functional activity has exciting implications for biomedical engineering, and can also substantiate our understanding of the mecha nisms through which natural proteins act and of the relationship between amino acid sequence and protein structure. Whereas substantial prog ress has been made in the design of watersoluble and catalytically active proteins, membrane proteins have presented more of a challenge (see Lupas, 2014 Stylized depiction of the interaction of a scorpion toxin (indicated by the unique shape of the claws) with the S3b-S4 paddle motif of a Na v channel attached to an SPR chip. Polarized light to measure the refractive index near the sensor surface to which the paddle motif is attached is depicted below the chip. See Martin-Euclaire et al. (2015) . Image provided by Kate Baldwin (http://www .k8baldwin.com/). not require expression of the full length channel that could potentially be used for the rapid identification of pharmacological agents that selec tively modify Na v activity.
Gated by tension
Like the bacterial MscL and MscS channels, the mechanosensitive eu Designing a transporter, screening for gating modifiers, and how TRAAK gates karyotic channel TRAAK, a dimeric twopore domain K + (K2P) channel, is gated by membrane tension. How ever, the underlying mechanism has been unclear. Brohawn et al. (2014) obtained TRAAK crystal structures and determined that a transmem brane helix (TM4) could rotate about a central hinge into either an "up" or a "down" conformation. In the "down" conformation, an 5Å wide intramembrane opening be tween subunits allowed a lipid acyl chain to extend into the channel cav ity underneath the selectivity filter, whereas, in the "up" conformation, TM4 of one subunit packed against TM2 of the second to seal the cavity against membrane lipids. These down and up conformations corresponded to nonconductive and conductive states (assessed by the absence or presence of the permeant ion Tl + in the cavity), a hypothesis substantiated by recording currents in the presence of branched or unbranched lipids and analyses of a mutant channel trapped in the up conformation. Channel opening was associated with an increase in TRAAK crosssectional area and a change in channel shape predicted to favor the open conformation with increased membrane tension, thereby providing a mechanism for TRAAK gating and its mechanosensitivity.
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